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(54) CfS8©<&fM #*«3»tt^^?& 



(57) [ttltfll*<D«!B] 

(A) 

(B1) J££®fgX*<0. 3^X (mVg) "Cfc^ 
"C» L i N i O2, L i zN i O2, L i N i iOt, L i 2 
N hOi. tJitfL i N h-«M«Oj (0<xgO. 5 
T*y, Ml*, Co, Mn, Al. Fe. Cu, fc.tr/ 
S r yjBWtit 1 HS&Jt<B$i57c&£& 

&BB9IXA*, 3&U:X£3. O CmVg) 



(A) »J*->2» • v>#>tt*BWb*fc. 

(B2) n.ftgMi n ^^pj-r/ix-ia f< ^.m h-pfe-, 

T. LiNiOi, L i iN i O), L i N i iO«, L i » 
N i iO*. fccfcl/LiNii. M.O? (O < x 5a O. 5 
■Cfey, Ml*. Co. Mn. Al, Fe, Cu. fc«ktf 

{IU y^A • — «><r;u ■ 3/<;uh • tjus— O 
A4k*aibft£Nt<. ) *^fc.&#<fcy3ii;h.a'j>fe< 

tt^wmn • r 1 i n i ttARMHWai = nnn- 
a -> • .T»i.t->» a< a 

>-^*««mi ~am>.^*i.^i.-iP»<nAiit»«a»-3ly 



(2) 



H8tS302463 6§ 



It ft. 

^ni.\Tfj 1 /.M-t?«^jb7kgflgag-:»gah. 
[S}*ia6] i i p F*n-t-t± 

[o O O 1 ] 
[0 0 0 2] 

Z>$mx-&Z. C©tt*4&l*1 9 SO^ftClttSEfCi&ft 
M«f ? MflJi^t i: LT|8^ (Journal of 
American Chemical Societ 
y Vol. 78. pp 32 5 5-3 2 60) £*IT 
L^fc^CD-CfcSA^ 1 9 8 3^|CM a t e r i a I R 
esearch Bulletin Vol. 18. 
pp461-472 [Cfct^TM. M. Thackera 

tttftt£tl-C$tz (0!l*.l£. Journal of E 
lectrochemical Society Vo 
I. 136. No. 11. pp31 69-3174 

<fc-£LMiJ ournal of Electroche 

mical Society Vol. 138. N 

o. 10. pp2859-2864)„ 
[0 0 0 3] C<75V>*'>K'J : ? 1 'i'Ali'(b^5eL iMn 

fej£fiq-?4 V«©JEffi»»i:LT*Mfer*. *e*JHi 

it©^>*f>K'J^^AI*L i Co0 2 3EA<:rr-&«fc5 
fc)ittmit.H*llfc£3JK5c0)*;* r-BI>t£f#Ofc£>, 

aMMois 4: ^ 4fA<ttffi ptm-c fey. -y--r ^ i= 

[0 0 0 4] .kC^, H^lcfiv^^jVK'J^OA^ 

[0 0 0 5] *z.-Q'*>iS>WJWJ*lziEmzmi*tz 

^ft5rtl:J:4if?ttS8 («Hf 3-6 7 464^ 
fctt. *#Ba¥3- 1 1 9 6 5 6#4>*g, W3-1 2 
7 4 5 3 ^jp 7 -2 4 5 1 0 64fiflL #83 

¥7-7 3 8 8 3*&tB«f=Mii«) . ttS&MOTSC 



fcl=*44*tta* »4-1 980 28ftt«l, 4$ 
68^5-2 8 3 0 7 #^$8, 1?Ba¥6-2 9 5 7 2 4# 
4*tt. »M¥7-9 7 2 1 6 4att«f=H*) « 

-Sci:{c«fc54#tfS!l# (4$M¥ 5 - 2 i o 6 3 

L^<■9■-r^JH^tt»l^l±ttafi^**lrl^^E^^ 

[0006] ia± fc l*»JI.= WM¥ 2-270268 

l»Tli. «rH¥4- 1 2 3 7 6 9#4i(R. »UT'4-1 
4 7 5 7 3#tt«. W 5-20 5 7 4 4§liffi, f$ 
mW-7-2 8 2 7 9 8-i-3*«3?fC*,M*2F;h.Tl*4. - 

[0007]Sfc. L ijllMlj££att<D$)ft£fe&9 

fctflJiLT. MnXtf^M^iftL i MnjO.£. CO 
*T»J:y<.L i «J -y^fcL i -Mntt^BSIb^L hM 
niOi, L iMn On L i jM n Oa3?£;1£ ^F-t+TIE 
«3»lti:LTm»*ttflS*i. #$¥6-3 3 83 2 0 
«HV 7-26298 4^W»l:HS* *lt 

Bfl¥ 6-27527 6#^«-CI*. iSx^;U^-S?S. 
LT**l*Ci> 051*1 ±» K*6<D5fe£te*fit*. tt*BG' 

^^(DitfiJcliSlfCfei). 
[0 0 0 8] L i — M n — O0)Hfi£#ffMbo'18ll- 

frb*lT#fc. Co. Ni. Fe. C r fe-Sl^ 

l*A I ^03^*0 • K— -JT-to,* (?$M¥4-1 4 19 5 
4«&ffi. #B8¥4- 1 6 0 7 5 8*ftflL ftM¥4- 
1 6 9 0 7 6 ft!18¥4-2 3 7 9 7 0#tttSL 
4?M¥ 4-282560 «M¥ 4-2 8 9 6 6 

2*H*$g. 5 - 2 8 9 9 1-9-4**. «M¥7-1 

4 5 7 2-i-a«9flcM*) . C^C,0)3feJS7cSR3lft]l4ft 

[0 0 0 9] te5cXSft](Dflttta>4>-C. *93ltj6ft]|£fe 

{F)jl«#Bfif2-25 3 5 6.0ffiffi, ftB8¥3-2 9 
7 0 5 8#^$8. »9-l 15 5 1 5^^-C-tCO 

l'A<Ba*^?^^Tt^s. *i t v i* y 



(3) 



H«=»3 0 24 6 3 6^- 



^3tCD&£Sa<b!B!l££fi!cLTl^. Z*lH><D*^mt£ 
[0 0 10] LfrLfcA<b. mic^^^Stoir^aci: 

[OOI 1] JLt5<75<fe5l=-7>*">K , J : ? Lr 5Aro-y--f 
JUft it & # I z |*8 * 0) T ~J a - ^ A<K* t> ti T * tz A< . 

»». ^tto&fflttS?a)j£aty ffia-ca* 
•y * jufft£H&i*a*t£ £ it l r 1*4 «t * *. -5 . 

[0 0 12] 

V^^K'Jf^AL i Mn 2 O4l*iaa±3g<0iES5S45!l 
Sl i c o o«ott»tt«i Lt**4)(l»S*ftia 

&i* ( i ) asx*;u^-*ae (S5^»m^a) 

«*-f ^jnf*©i5l[*<ffllfe**ct. (2) gate 

ai=**«#S*<©*d>fl!> 2 

[OOI 3] CflDflCBiLT.1*. aftfiarattffiMttlia 

m*S**iEa*miBHa>K»l::*4*©l=»l*-*i: 
WTO * 5 CI t tL f> ti •£ o 
[0 0 1 4] *r»x*;u^-*jSA<*»-C*iS:t^WH 

[001 5] jRJ60)^i$i-'S'bt/l-*i©»KI±dfiE^n 

a*«ar#fc y . «sEa«*«»-*-arfc y *- * t. . m m 

Oa, MniOt, L iiMnOi, LiMn 02. L i sM 
niOi, L hMniOi, L i iM n sO nO) £. jtjifatf 

"[00 1 6] A*l=#5M*fc«>I»HI*L 
i »fflA y(=#5««»«£LTMn 

*<3ffit 4ffi(75Pfl-C^ibL. *0>tztf>J a h n-T o I 



ju s & y ar c i i= j: y ftj&ass*<(5T-r *ss*<b 

OTMSi: LTI*. *ttaa>R». -7>#>&y ^<5A>^ 

> # y * ^ a an i oDBS^tttt! i= <t h wmxwmm 

[OOI 7] i£-*e*;u«A<ffj/$£ft-c^-5i:LfciB 

M n t 2 ffl)0)M n |C-»T£Ht*-ft C <t (C «fc IJ Sfllfc* 
ICMnA<;§«L^-fl^l~&-3TL*5Ci:. Li-ft 

ti. Att«©«yaLf=j:y=F?ra<fM#a)»^tt 

^oai4l i -r^->$aiLAH-r-sc:tic«fcy. 

*f«!|*J a h n-T a I I e r L J . 

a-rcii=*y. Hftaawfca:/** h^fitfftcfc 
[0018] $t,icMnj§aiu#ifflLrv^**^®y^ 

l:* l J3. 3V^7h-S14««<*y,««!li:* 

-e^ji^«ttt*fl;-r«. *fc. »»03iktb*<*t»i:a» 

•5-9--r^;u*<b4,ll^fic:-r<t,St5tT.4o croPp'jajSco 

^ssad. l » a«aja*A<aw4*ir*fc*<. S5»tt§ 

[O019]«£ot. Mnmm^U^itit^Zt. »T 
fl)5#««»t4Ci. -Tic 

[0 0 2 0] JRIc. esacSlc«fc*«SSSfl)K'J><0J5 

[002 1] 4tl=SEaattTI=l3lt«ttffl-CttCtl&0 
i:/d:oTL^'&. LA^L^A<C>. fia*C0?S5$. J&B^CO 



(4) 



*$mS3 0 2 4 6 3 6** 



[0 0 2 2] tC%T, 4$B8¥1 O-l 123 18§fi 

>**>«^K<b^tL i n i Oi*G>y^A=v*JU 
tt^K^b^ £ (DfZi>MteVt £ m i^S c t *<IfiK £ fir ^ 

■6. 3 5 2 9 1 ^$8lct, jEQjS 

tag*: LtL i MniO-lfro^^AV^^a^b 
I^ICL i Coo.sN i o.5 02^;1^L■CfflL^^)C:i:J!l<I^ 

[0 0 2 3] LfrLUtfh* *mW%(Dtiii-i\z£1X\i* 
JE&fS*Ml=.miz 'J f)Av ^IS^tiL^mtWak 'J 
a-7 * jm*HHb» i a>SfrEfe1b«i * ffl i»fc*£ it t? 

[0024] *c-c?**wi*. i2iJta>MBj8u=**-c<s 

[0 0 2 5] 

[0 0 2 6] BP*.. *#£B.flli. IEa««il=« (A) 'J^ 
•>A-v>*>tt*BMb«lt. (B1) ikSS«X*< 

O. 3^X (mVg) tfelT i i N i n, L i ? 

n i r>, I i N i ,o, I i;N iiOi ftrtTfl i N 

i (f><- « <o sf^H Ml*. Co. M 

n A I F « r. ■■ *t±rtS r^g>toa»J: 

[002 7] ^fc*«B^I4. iEttWilc. (A) U^O 
A • V>#:/ttfc»te*jfc. (B2) DsoiagAUO// 
mJilT^fe^r i i N i r>, i i ,im i n, I i im 

i ,o, i i,n i,n-. ft±r(i iNi...M.o, fo 

< X ^0 5_H&JJ Ml± r.» Mr, A I F„ 

r ., *j±usi r *vs.fr uaitf*i.jR 1 asci t-m 



[0 0 2 8] #3SB.flrii. • 

[LiMn^SW : [ L i N i ttftBfctt] » 

(100-a) : aTSLfci^. 3^a^45t*5 

[0029] 

*«-e**»j^^A- v>*r>«*BMb*i=, (bi) 

JtaS«XA<0. 3SX (mVg) -Cft^'J^A • 
= V*-JH8*»fc*l!K ^fcl* (B2) DHtftSAUO 

rttfflr* cti=j:y. (i) *«ia4>i=r«tii-r«Mn 
-f <*y. Pie^fc (2) nm&<p\~& 

ffif-SL i -f^-><D;-gS^b*</h$ <t?y. (3) BrS 
C^B^AMCfcofc. * &i--ta>». ftSBlVSfeli 

[0 0 3 0] C©*5fclt*j&«»5»:H*ya = XAI*, 

T , mftlifc* izm, A L t=7ktt .h 3£»*G> aSK J: y 

(H') j£><±fi£L. C^y^A • v:/#>& 
*i«btttS«LT. Mnj§tii* ? ifiC^<t*t^Lfc. 3£ 
»4tLT. 4*1= L i PFe*fcl*L i BF.ffl«tl:8 

■CI*. iE«+l=***i*JtIE«>Bf36G)tt;*ai«J^ttott 
iffl'JfOA • =Ty^-iUttABHb**«7K*-f*>**ia 

tf^'f^-xvy^-c^yi'CL i 4*^wl&-* 

[003 1] L^tllCLTt,. iEa*icy^oi» • T> 

K^b1^!lA^ roii^rojiji Si tH»i:»'ii>s*4ct # 
-So tfcor. u^^i*- T>if>«$iHb*e*a>«a 
*<bA«MIil&ti.*i:fctl=«<Baa>#»^L ilttft 

t£ <t 1 1:: fS] J: i 



(5) 



f#S*353 0 2 4 6 3 6*t 



[003 2] 'J^A • -v*r)\,®.-£mt1fot 

^Btlcffi^g-fb £ HI 5 - k A<t? # £>. 
[0 0 3 3} t &(=**WCI*. 'J^A • 

$mty>t y^ oa ■ -?'r)i,&-&mty!ik<Dm-&iti$. 

[Li Mn&Sffltm : [LiNi ££SHb13!l] 
= 100-8: aV&LtzkgiZ^ 3<_a ir^S<fc-5l= 

It. 'J^>!7A • v>**>a^^t^lcit-<Te±itlc<fe 
£|cJ;y*2fc'J^A • 7>#>WMfc*4«tLt^ 

*attTRi*K±'tt©#***«:i*«»*»* = fctf 

[0 0 3 4] *SESfl(CfflL>f>nS'J : 5P'5A ■ 
ftM4bttl*y?4A. -?>#>JS£t;B%fr€>ft.«HMt 
4ftt?&y. L i M n2O.^<DXtf*JUfllai<0-7>**>K 
'JfOA, LhMniO.. fcJ;i;L iMnO!?$¥lf 
CCO^-Ct. L i M mO^CDXfcf* 

;u»iitov>**>KyTt7AA?»sL<. a£*juaa 

£<fc£Pgy [Li]/[Mn] £b*<0. 5frh-?tlX\,\ 
tt«J:< ) [Li] / [Mn] tbfcLTI*. 0. 5~ 
O. 65.»*L<I±0. 51~0. 6. Sttff L< 
l±0. 5 3 — 0. 58-C&-S. 

[0 0 3 5] *fc, n«Kl=. ^>*>">B$y^OAj!)<;*.b? 

*iH«ift*i*l8y [Li+Mn] / [O] lt(*. O. 

7 5fr£>-r*lTOTi<i:l\, 

[oo3 6]Sfc. 'jfW • ^tfMMHbifeott 

ii&5 — 3 O^mtfcS, 
[0 0 3 7] ZKOJioWf-QJ* • 7>**>a^K<b% 

[0 0 3 8] (Mn) S3|!*i3«fctf 'J (L 

^-pa. Kfc'jf^A. a»';yw. ^KSSteu^A 

T0?X.IS*eft?— KlbV>#^ (EMD) , MtoOj. M 

nab^ it^—Mit^y^iy ( CM D ) s?roa^rcOMn 
IfclblftK &tt7>tt:/^&B?>#:/«G>-7 
£a>7:?*f>1b*4fe£m««c£:At-c#&. L*L. L 

£ttttftiifcfe y a>x*;Mr-s&j$. a 

ttflE*. ax 4: 

«»-lMbT > ** > t *« «J ^ A©tt*..*fe1*A<»* 



[0 0 3 9] tblEJl»^;E^-r-5Meiigi:L-C. »J^-> 

/J:«^^ilC^•5x■5C<^*<»*L^^o MnDKttOttaii. 
i5#3~70//rrK »SL<li5~3 0^mtfc5. £ 
fc. L i ISOTttgli, a*1 O/fmliTF. »£L<I*5 
V mJSHF, St*?* L < 1*3 murF-efcs. 
[0040] ijt^a- 7-:/#>tt6B4b1ta«>£j£5& 
l±. B«S»"e£JSA<afT*"*fcA. L i35±:Mn35(D 

aaa<*+fl-c*ofcy. *fcy Bf 

arottiSjs^tfajftroy^^A • v>#:/«*Bfcaj&< 
»6*i<ti>»**<*«. «*.»*. xe*juaa©v>^r- 
>By*$A*a*-f *bi=. Lii^Mnios^ 
^+»-c*ofcy. y+«t. Mn 

:Oi, MmOi, L i iMnOi, L hMniOi, L i i 
MnsO l j<D t fc5fc*SA<±j£-f-i>Ci:A<fc L .K Xbf*JU 
m&0)-?y1SyW)J-5^& y.-«ifi«E03«TLfc 
y. x*jU4r-&£ft<fiTLfey ifco 

THfaroaBEfe^^aarou^^A • ^i/tf^a^Mib 
tta«»nf\ a*i&c>att*ftoT4,Ai*. aft 

[0 04 1] tiX^^KDmU^L i /MnfflW 

ttA<lMfc-r*y^"t>A • ^r>#>«*SMb«!fl!>tBJ*H: 
lc*5«fc5l=i:y. L. B^3?Sia-C?jSjS-r 

©K*»EI*. 5 0-7 6 O t o r rSStifel.. 
[0 0 4 2] 1*400-1 0 0 0°CT?fc 

«r, xe^;ufitit(ov>**>By5 i 't7A$siiSt--5o) 

^-*flE4«+#T?ftl^a*j6«*y. MJftaKjWS. 

* t^«^A<fe y . *>i* y jftMa>xai=iii?« l < * ^ 

ig^tfcS. fifeor^tf*JU«jt<0-7>*f>K'JT^A 
$S!!ii-r4<7)lcl4, «*IS4LT»*L<tteoo~ 
9 0 0°C, fitif* L< l*7 O 0 — 8 5 0°C7?i»-5. 

[0043] aftttimi*. a*aaf*c 

a*6~1 0 0M »^L<I41 2~48SIH7 
JSI*.%^L^L^A<»*L<. MiLtf 1 0 0°C/hJjlT 
[0044] CO«fe-5(CLTl#'iHt=y^^A ■ "7^** 



(6) 



t#!«S3 0 2 4 6 3 6^ 



[0 0 4 5] *|=. J&HClffll^&frfty^A • -V 

*r)i>&-&mbmz-oi*XiAW+Z>. y^A • -v'rii' 
^Mibmt. y^A. -yy;ufc«fci/6£3tA>e»fc£ 

BSfc$JT?fc l .K L i N i Oi. L i :N i Oi, LiNh 

t«tL-CI±. 0i*l£L i N i CMcttLTteTcSt^ K 
— ^LfcB^b&li. LiNinM.Os (0<x^0. 

5-efeS. ) Mii K— ^STc^-cfcor. 

Co. M n. A I . F e , C u . £><fcl/S r fr&te&P 

[0046] CCD + t?*. L i N i OjfcJ:l/L i N i 
i-.Co.Oj (C<Dif£. xlijfittO. 1~0. 4T?& 
•5. ) ft<*HELi«. 

[OO 4 7] M**WT»I*. ±.12 'Jf^A • - 7 y Jl>}£ 
^SS-lb&CDL i yu i it ( L i N i 1 -.M.OzCOft^I* 
Li/ [N i +M] it) A< &tB$*lfefilfttt:fr€»$d> 

total**©* 5 

[O O 4 8] *fgBJ-CI*. dWidfcy^A • — >vtr 
;U«£®-fb1«!l£LT. Jt*®|gXA<0. 3U±4,0£j& 
WwtCiy, U^A' v>#>«£i£1b83£fcl* 

fc. tt&@«i*a#5. ociT-cfcy. *e>u:3. oui 
< »»i=«a«*i<fT a. 5x7 y — a<» e.ti*o-c»* 
[00 4 9] ^SPJjTMiifirizfcroy^OA • 

JUt^ffiMbttt Lt, D 5 o*tg*<4 O //mJaT£Dt<D^ 

y^A • v>#>tt*BMbfc*fctt*»$ft©«<ib*i» 

jE«««*«iftr *pbi=bi y at** < 8si=*a&4i*< 

[0 0 5 0] H. CCT?Ji:*I[«£l*. tftttHttSSfc 

fcyoaaw (m'/g) *^b^-ci** - xi»si 

5£ I o T SNA L fc 4. © "C £ . 
[005 1] *fc, Dso&gtli. SfittJTttSOMU 

[0 0 5 2] d<D*3tty?*A • .=:?*-Jl,ttftttfc4b 

1*. 5 icltbim-*;: *r» 

IMby?4A. SBK'J^OA. jKBSIby^ASItfHJ^ 
■JAtMSJBl^CttfT!**. --vt-^ (N 

i) JRa£L?*iMb=?*-JU. SS<b^-;/>rju. 



[0 0 5 3] y^OAJf&fc.fctf-y^JSi&t*. £> 

[0 0 5 4] -?-©&. L i /N i tb^Bttff Sy^ 
A- =y^utt*l«b«ifl!)ttrttkl=*5J:5»=fcy. + 
#;S£Lfc&. y^OA • v:/#:/tt£Mfc*©Jiafc 
Ht§ULT*JiW-*. £fi£;£gl*5 0 0~9 0 0°Cg& 

■<?**. ^ur?#f,nfcy^OA • - v'r^m^mt 

»*L<l**6C=»»+*Ctf=J:yHfaa)lt« 

[0 0 5 5] *fgW©IM<B#fc— **»l=ffll*6:h.* 
iEtiHMSI*. Ctt^dfty f^A • 

[0 0 5 6] Si. *SeSfl-OI*jES5g&Hi:L-C. C©* 
iutt«BMb4to <o a-fr Itacofbf = . L i C o Ch^OT-lfi 

& tt-SSDaiaM £ $ & (CA0X.T t fllV 
[0 0 5 7] jE&<Dfi££&£ LTIt, 4»(=«Bl**l* 

*<«^is. y^oA • v>*->a^Kib^©e«* 

t y^^A • =v*JHfc*BHfc«Bfl!>«M**. 

U5UfU:J:yEIBl,Tj£ttr*. 

[o o 5 8] W % LTI±«i:*JEEIi» 

77UDlfl/> (PTFE) . ^'J 7 y it t— y-r 
> (PVDF) SICDS^fflON&tL-StO^ffllNSCi:*^ 

[00 5 9] -73. *W*ft«iS*Jti LTI*» 'JM 
A. Uf -JAmfctt'Jf • ftttL5*y 

[0 0 6 0] ■b/<U-5i|*«l=IHfi**l<fL^<. «*. 

[00 6 1] lETKBtfftroiSJStLTI;*. a««k<fflt^ 
*3t. x— t;ujs. -7-h>S. — hyjua$£JS(.*&c: 



(7) 



#8*553 024636^ 



a— Ttf^-h (EC) . ^nei/^-^-h (P 
c) , r-^^n^^ ^> (gbl) 3?fr£i!>fc< 

C) . i/pt ^JU*— h (DM C) . 31? )l, 
fj— #*-h (EMC) » xa7JUg«fr&4>&< &4» 
IfMBKU ?a>a*-%£ffll««. EC + DEC. P 
C+DMCjfcliPC+EMCAWJLl^ 
[0 0 6 2] 3£*#tS«t LTIiL i C I Oi, Li I » L 
iPFi, L i A I C I i,' L i BFt, CF1SO1L i 

*i»6*<i:<i:tiMtfflL'4. **Wt?l±. gftft£ 
#£<DTJ, 4#I=L i PFe£fcl*L i B F4£J8lVfc£# 
l±. 01*1*0. 8-1. 5MT?fc&. 

[oo6 3] mmmmtfLtLxit. /<— a. 

£fi<T*#«. *fc. MittliACrfttllttf*. 

tt(=lE CTS^-f 4xl*<fc t^. 
[0 0 6 4] 

&65ff I*, Quanta Chrome ?±£iQ u a n t 
a S o r b Dso&gl*. Micro T r a 

c ttSi F R A * Jfl I vCMft Lfc. 
[006 5] [ffattttffll ] V 
j£i=»*, mflSlKfl^ LtffiB'Jf^A (L hCOs) 33 
cfci;®ft?-gt1tV>^*> (EMD) £m»fc. 

[0066] ±teo>mftmHm?&&<DmfSt!KkK,x* & 
f5t£OTlR3± 4: g WiSJtt >#>Bt 'J * •> A* ft 
&Ci:£aWI=, L iiCO»G>tlftt££tfEMDCD#* 

■CJBl*4*ft. fi*6©iS-ltltfiL 'J 
*. S±tt*fl!)**a*lM=J:y, 5~30^mCDfiS¥ 
LI*® 1 ?. EMD£DtiatV>**>K';^ 
"> A© S MtUg t H C 5 ~ 3 0 U m t Lfc. 

[0 0 6 7] — L i iCOal*!*!— SJCG)5iftG>f-«> 
1=1* 5 /imlilTW&&;!><M£Lt*a)T?, Dsoi(agA<1. 
4 // m 4: -5 <fe -5 1 = t»5* £ fr o . 

[0 0 6 8] CW«fc?l=r»£<7)l&2l=*£*.*:EMDfc 
«fctf L i jCOiJ, [Li] / [Mn] =1. 05/2 

[0 0 6 9] C0»«f&$I»Jt7Cl— OSEBftT. 8 0 

CD&T * 0>&g 1 //mUTatt'Jttt?«£ft#S4tf::J: 
y^Lfc. COB*" f#e.Hf=V^**>fiS'J5 1 '7AtOJt 

[0 0 7 0] *fc. $ ^^ffiSl*2. 17g/ce,S 
&&l*4. 09g/cc. D50tgli1 7. 2 ^ rm 
8. 227Atl»5»(**tt , Ctofc 1 



[007 1]-*. U^A • nry4r;HMJHt*iL 
-Chb$®«1. 7m ! /gfl)L i N i OiJifLfc. 

[0 0 7 2] iKOcfcaUffl&Lfcvi/tfi/SS'Jf^A 
i L i N i Oi&«&ll::&?tliere2B6U ifl)I§ 
»5giLiPF. (SS1M) eL/>* — 

#*-r- (PC) t^^-^^-h—if^—V (DMC) © 
(5 0 : 50 ({*«%) ) OfftFttl 0cc£ 
8?Efj§S§l=AH/io 

[0 0 7 3] C*tP><73ffiEfl!&S£ 8 0°CI=iOSftL. 2 0 

Mn-f^->igjS^ I CPlCTtfflTLfc. -tfl)l&££&1 
l=^t". 

[0 0 7 4] 

[Si] 



a (LiNiOa S^tfc) 




0% 


2320ppm 


2% 


1792ppm 


3% 


773ppm 


5% 


623 ppm 


10% 


54ppm 


15% 


7.5ppm 


20% 


1.9ppm 


30% 


<0.2ppm 


36% 


<0.2ppm 



[007 5] («1 + . a l*ffirlS £fflS. BP*. 

SMbttl] * (100-a) : ai^Lfci^UfH 

dot*** 6, L i N i O.fflfclfciMBlxB^. 
«rl:*llltiMnm«t4. iSSiSftT 
T?m«!$ClfflL-C4,. ]E«»4feK0££t£*<J|ftr*-«C 
436«*a44i*. L i N i o 2 A<3%*i?50tro 

t?l*. i: tsB*a-r-SC<h l=«fco "CM n CDS&fcH £«! 

*.£3»)*l*ji£>*T.&4,©CD, »a7<#«A!iS£tt«feft 
l=»±3%Kl±Atl4c:i:*«»*LL^ *f>l=»*L< 
I*. 1 0%l£l±-e&-&. 

[0076] [SHffiKSI0l2] fffltUftffll -es«Lfc 
ffiKS§S£l§]f*l=8 0°CI=JjQ»iL. 2 0BIHMU:. 

[0,0 7 7] 
[«2] 



a UiNiOsE^ifc) 




0% 


5577ppm 


2% 


5617ppm 


3% 


6323ppm 


5% 


6364ppm 


10% 


6402ppm 


15% 


6418ppzn 


30% 


6420ppm 


35% 


6422ppm 



(8) 



ftVf%3 024636* 



[007 8] L i P Fs (SS 1 M) ZSttZfa if Isls 
fc-tft.-h (PC) tV*J-)l>1j-X*- h (DM 
C) amitXHk (50:50 «*«%) ) <Dmft?«*© 
L i X£l±if$J6 4 0 0 p pm-C&Z>Z.b&l$&Z.&ks 
L i N i 0 2 }E£ifcA<3%y±T?» Sft?;T£4>0> L i jgffi 
*d>*ffl*lT!*Tl»*'i:*.*.*. 'J^A • 
£SHb&£jE£ L£ 1***<DM n iggOT 1 / 3 filTS S 

[0079] [wats«i«3] ■j^'Ja ■ 



LTIi. tb$B5|8<!: LT3. OmVg, 2. 36mV 
g. 1. 50m'/g, O. 7 1mVg, O. 4 9 m J 
/g. O. 3 0mVg. O. 2 5m ! /gffl7agfl)L 

i N i uCoo.iOi$}^?ffl8Lfe, 

[OO8 0] sKic. -7>;tf>Biy ^Atfl^oJtfcScS 

ISOL i N i o.sCoo.2 02«t£Rfrj£a>lEfi;1£]t (a 
= 0. 3. 5. 10. 15. 20. 30. 3 5) tSS 

L. ffatttftffl i fcR»l=*«>51£rt»5 gtLiPFe 

(UE1M) S4t7"Dei/^*-#*-h (PC) t 

s?yy;ua— h (dmo a>a$SK (so : 5 
o (ftSt%) ) attflttfti o c c $SBK§S§lcAHfc. 

[008 1] C4xC,<7)^HSI&$ 8 O°CI = *0SftL. 2 0 
M n-f >i6J£ ^ I CPlzr»«fLfc„ -?-<DJ&S£E]1 
*ib<J6 net 

[o O 8 2] »ffiffltt0!3 0ttJIU:U. 'J^-O^'-y 

■e(iMnj$tfi«l*JO)jaS36<'J^-r^ a>4 5T?fcl+;h. 
3 m V g &L±<Dt<r>T!U l+tlli 5**36^ I 1 * 

[oo8 3] [rpffiiasaw 4 ] 'jf-^A • v 

LTI*. DsoA<2A(m. 3//m. 15/im. 26/im. 
40//m, 4 5 ^ mCD 6 L i N io.sCoo.2O2 



[0 0 8 4] v^^^St'J^^AirM^OTJt^S 
fS<DL i N i 0.8 C oo.2 0!<k£J5rSa>f!g;g£l± (a 
= 0. 3. 5. 10. 15. 20. 30. 35) 
L. gffffl&Btfl 1 ir|p)«l=^ro;I^t»5 gtLiPF. 

CiSJSlM) ££t;:7n t?l^ K (PC) <k 
V>^)Ua-#*-h (DM C) (DS^jSJS (50:5 

0 (**«%) ) 0>mfl?;$i o c c JffiKSSCAiifc. 

[0 0 8 5] CttbW&KSSg^ 8 CCICjfflfjfiL. 2 0 

Mn.ft>iBS?l CPlz-c«-#rLfco *<D*S££IS2 
IC^-T. *StgA</h£(.M5±:. Mn&aj£ffli|iil-r-l>8)£A< 
St^<tA<»A^. Sfc. Dsoi|i&g4 0//m<fcy*§^ 
'J f «/ yjHS^^biaOTjE^ht a I* a > 4 5 1= L 
TiMn&tbgiiy^A • = ?*JH**»ft:**S* 

Dso*ag*<4 0/jmJUTrotro-c/«fi+ti.iS j e-(DjaiS* t i2 

[0 0 8 6] [fPfltttft0l5] 'Jf7A-7^>^ 

^BS'J^OA^fflU. y?^A • -v*r)\,®.-kmitok 
LTI*. tbSSfgt LT4. 5mVg. 3. 2mV 
g. 3. OmVg, 1. BOmVg, O. 3 0mV 
g<05§ji(nL i N io. 9 Coo.iO!?»*Sffl«Lfc. 
7>ij^MUf5A, L i N io.tCo».!OiR(^?S 

^— t? fei> p v d f $j$S?^-t±/-N-> 2 - ep 
•J K> (NMP) 4>lcJjQjt. &mLTtS3-lzftj&£li:X 
Suffix ^ 'J -£ttf£Lfc. C(7)±:#. v^tfl/K'J^ 
^A : L i N i o.s C 00.2O2 : 3?irt£tt-5-S4 : PVD 
F:NMP = 30: 10: 5: 5: 50 (fiS%) <&/"E 
tit (a = 2 5) T'&-Dtz, 

[0 0 8 7] ^u-v^^-c— ;u K3teSfti=ra?s$fTo 

^-CDX^'J— £J?£ 2 5 //m(73TJU = &JS?S±l^ 

-htLfc, tbSffifa^^^v-st;^*©*^ 

[0 O 8 8] 
[£3] 











4.6 


22,000 






3.2 


18,000 






3.0 


6,000 




H 


1.50 


5,000 






0.30 


4,000 







[0089] g3«fcy, tb£Sfg*<3. OmVgJ:lJ 
tfc£t5*Sl*3. OmVglUT>l<i?*Ll*;i,t>!><:bj&<< 



[0090] [spffliiassffje] ssFfiffiiaat^ifcfct^x. y 

3A«m. 1 5/lm, 26//m, 40(/m, 4 5 11 m<D L 
i N i o. 8 Coo.202l#3fc£ffl£Lfcumi*B¥ffiaSH5« 



(9) 



fttfm 3024636^ 



stmm~Lxmmi/-btLtz. ^4ic, D*$L&t [0091] 



D so («m) 


*5g 


>; — tfcJSS 




2 


22,000 


y Mb Lfe 




3 


8,000 






15 


G.OOO 






26 


5,000 






40 


4.000 






45 


3,800 







[009 2] *4*y. D 5 o*&g*<3^m<fcy/h£l^ 
[0 0 9 3] '[ffffitfttt017] 

LTIi, itg&SS 1 • 7 mV g CD L i N i o.s C o 0.2 
02£ffll^T\ 2 3 2 O =W Lfc„ 
[O O 9 4] flP%, IEai4^>**>K l Jf L ^ix*: L i N 
i o.a C o 0.2 O 2 : SMtfcfett5*J : PTFE=7 2 : 
8 : 1 O : 1 O (Sfi%) 0>g^J± (a=1 O) Til** 
Lfc*0>* O. 5mm^S$irl±52L. ^4x^0 1 2 m 
m-C*T*ttlvCfMlLfc. CCTWWttt^tfH** a- 
#>:7^V$*ffll*fco ftffil±0 1 4mm, J5£ 1 . 5 
mm£0&)SL i 2 5 Urn<D& 

*Lttpp«s<«BLfc. ma?i8u±L icia «si 

M) £-£i;x^u>;*j — h (EC) iv^iH 

-#*-hOa*iM (50:50 ({*«%) ) tL 



[00 9 5] m&fiztt$b<ntz&biz. ]Easv>*r>B«j 

fOA : 3?St4tt-5-3lJ :PTFE=80: 10: 10 
(SS%) <tU L i N i 0.8 C 00.2 OiZ^/vVl^te 

Ltr2 3 2 On*f >-tr;U£ttSSLfco 
[0 0 9 6] z^^bOr3^>-tr;^$fflL^rASS^B•tt■^^ 
Jua»£frot- e *-f^iU**«. tt«i*l=0. 5m 
A/cm 2 <7)£m3it<hU ftttaSEJSffll*3. O- 
4. 5 V vs L i T?fT-ofco *fca¥ffiSSl*1 0°C 

^b6 0°cjti o°c#^iLfco 

[0 0 9 7] L i N i 0.8 C oo.2 02£-£t:tCD (SSJfi 
01) t#*ttt^© (WMF!) <Da*>*r;WMJ--r*M* 
HHffifflltl::*4#5 o/# 1 ( 1 ^;u#>CD«t«$fi 

iz^t-^so^-f^juttcotta^acosij^) §aas* 

[0 0 9 8] 
»5] 



CC) 


#5 0/#l « 


tS3K#$ («) 


SUSP) 


ftftMV 


1 0 


9 4 


92 


2 0 


93 


9 1 


3 0 


92 


88 


40 


9 1 


84 


50 


89 


76 


60 


89 


73 



[0099] [WBtttt«8] vr/tfvtt* 
ItfcttfcLTlffllttlltti & 144*1= LT*J&Lfe-7:s# 

LTI*, Jt*ffi«1. 7mVgOL i N i o.sCoo.j 
Oj£fflUT, 1 8 6 5 OPm-trA,£JitflF Lfc„ 

Co 1 00] ai^. s-rvi/tf^asM^OA. lini 
>K^*ttaa*L, /w>y--c?s.-5PVDF^s$ 

'J K> (NMP) ^ICtE)— IZ 

#»£t!-*7'J-£tt84Lfc. *rox^'J-£JS£2 5 

i/mOTJUS*SJS±lC^*^. NMP Z 



tfVK'J^A : LiN io.iCoo.iOi: S?ai±tt-£ 
H:PVDF = 72:8: 10: 10 <Sfi%) i: L 
tz, C(Di:#, a = 1 OVhZ,* 
[O 1 O 1 ] Mi*— :PVDF = 

90:10 (BS%) Wit^i:3it-5<):5IC;1$LNMP 
m$2 OX(ma)^Ji±lC^*LTftS!lL 

fc. 

[0 10 2] Jil±<D«fc5l-f*S!lLfcjEaj3J;0:fie©B 

[0 10 3] M£>1_ i PF.SXJfffitL. 

Ml*7Pei/>*--t!^-f- (PC) fc5?xy;u*- 



(10) 



m*£3 0 246 3 6^ 



(DEC) <Dl&$nHBt (5 0 : 5 0 (&S 
%) ) tLtZo 
[0 1 0 4] (HlffillC. ifc«03fc*l-IEa*l=L i N i 

*3 Jx : g?Sttf*^-SlJ :PVDF = 8O:10:10 (1 
fi%) i:LfcKlHI±Plt*l=Ur 1 8 6 5 ORO-bil/^tS 

[0 10 5] Cft&QHffi'bJl'Sffik^C. 5 5°Clcfclt 

^RSSfrofc. ASI*5 0 0mAT 
4. 2VSt. J!!Sli1 000mAT3. OV^-Cfro 
fc. i3 3(C. L i N io.iCoo.!02$ti;i8^ (Hifi 

M) js*o:^*^LMi^ (Jt»0!) ic-^TFm-ti;u<D 
5 5°cicfcit-5JScSSfio-y-'«'^;H#tiJt«$^f . * 

[0 10 6] $£>lc. ±Ig$jK01. ittxW^SRfS-fe 

ju£m*T\ 5 5°ci=tjit^jt»m-y--f ^ ;uas?£ i o 

[0 107] [fWBKttfils] U^^A • 

UTIi, ik^®ai. 7m'/g(DL i N iuCoo.i 
0 2 £fflt^-t\ 1 8 6 5 ORf§5-feJU$i4-dFLfc. 



[0 10 8] 1 8 6 5 ORlS-tr^UroSaftTajSliifffiKS 

[0 10 9] coffaBSIMrid:. jEa+WBJMi-** 

tfclfcli. V^tf^fit'J^A : L i N i o.a Co 
o.iOi : «tttttt£ffl : PVDF=80-x : x : 1 
O : 10tU:t#ff)x (Mfi%) *6IC;S*jlT? 
SS^ffofc.' *6I=I*. a (=x-1 00/80.i 

[OIIO] £OT*5l=ttMLfcR1ll-feJU*JHin\ 5 

[0 1 1 1 ] fttli5 0 0mA-C4. 2 V£-ejgB3SE3fc 
SLfct, 4. 2 V-C2B#MJ£«Efe*£iTofc. -t<0 

5 0 0mA-p*7ht7Sfi^3. OVtLfc. 
[0 112] *6lcHftLfcR&-fe;KZ>2 8BfflMt 

(4W§5<bSIE-T-5) fc<fcL*. 
ftOttSMMftLrttBd-ttfefltea&JI (OWgfit 
*K+*) Kitr*!!*** - *". L i N io.iCoi.iO 

[0 113] 
[*6] 



X 


a 


4W&3 
(mAh) 


(%) 


0 


0 


1205 


83 


4 


5 


1393 


93 


8 


1 0 


1452 


94 


1 2 


1 5 


15 11 


94 


1 6 


20 


1554 


95 


2 0 


2 5 


15 9 8 


95 


2 4 


30 


1642 


95 


28 


35 


1686 


95 


32 


4 0 


1748 


96 


35 


43. 8 


1774 


95 


37 


46. 3 


18 18 


95 


44 


55 


1862 


96 


4 8 


60 


1906 


95 


52 


65 


1949 


95 


56 


70 


1993 


95 



[O 1 14] WfltUfcffM o] BflBttfflg-CfMtL 
[0 1 15] AtSEJS&SI-CI*, A»Sffll»tI»f1 



y , 4mm0)$T$jBl*fc. OfJltBHttU L - 1 6 4 
[0 1 16] &ttEIMURTHixft<4 0U±7tt*ttt* 
JHTCI*xft<3 6£il;l.«J:ftSfi<Jfc&;|l. 4 8W±-Cf6 



(11) 



t#|«S3 024 6 3 6** 



[0 117] 



X 


E 






u 


U 






4 


D 


3tTJ3& * Tt/v'tf 


9E7BE tcA'* ^ 


o 
o 


1 0 






1 2 


1 c 

1 o 


TEES ' yfiX^s O 


• ^> 1 

>Ga£. 9u/n '* v> 


1 o 








20 


25 






24 


30 






28 


35 






32 


40 


&@ • ftakfeL 




35 


4 3, 8 






37 


4 6. 3 






44 


55 




lis 


48 


60 






52 


65 


f&'X 




56 


70 


58* 





[oi i a] U±0mDKtt0ia)IA«&££#>S&. ;1 

#0. 3^X^3. 0 (mVg) A<at,jSLT(^-5 0 
[0 1 19] • = v*;HI*tt 

ibttii. Mn»tfi0aj&;&tf*.7 l J-a>gffi1£. BM1£ 

OttjSL«fc l J Dso«igA<3 //mlil±4 Ox/mJilT-efeSC 

[0 12 0] *fc. 'J^OA • lylSytiLGmvtof) 

[LiNifi&fiM] = (100-a) : atLfci 

3j£.a£4 5ft<K£Ll*. 
[0121] 



[l93BON(*ftill91] 

[an s o°crom«ai= 2 o aralsa* -a-fcis^OTm 

JB&<t>0>Mn£ft$. 'J^A ■ = ?4rjl4k&ttfctt0> 

[H2] 8 o a co}«Mai=2 oarasis*-a-fcis^<oa 

-5. 

[0 3] ««MJSJ:t/tt3lE(OP)M-b^09 5 5%l=JS(t« 
[0 4] *#£BJ!fc < fctfi£3|E(7)HIS-fe/UD-f' >bf— SO* 




(12) 



#8*853 024636^ 



[133] 




100 200 300 400 500 



HB4] 



oote-oo4e plat 
0.1 i — 

g aoB 
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(58)«ttLfc#»(lnt.CI. 7 
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